Estimates were obtained in the form of a regression function of the main macroeconomic indicators of national economy by example of the economy of the Republic of Kazakhstan within the framework of its operation as a part of regional customs union and interaction with the rest of the world. After testing for spurious regression functions the econometric model was built for small open economy of the Republic of Kazakhstan and its sustainability indicator was evaluated. This model describes budgetary equilibrium conditions taking into account government debt as well as equilibrium conditions in the markets of goods, money, and capital. Macroeconomic analysis has been conducted on the basis of the model. Proposed and illustrated an approach of estimating the optimal values of economic policy instruments in the functioning of the national economy within the regional customs union and its interaction with the outside world. The task of parametric control of macroeconomic indicators of national economy based on the econometric model taking into account constrains to budget deficit, government debt and inflation is formulated and solved.
INTRODUCTION
In open economy conditions, in which a country interacts with other countries of regional customs union as well as with the rest of the world, an actual challenge is to have a rational economic policy which allows for requirements of static equilibrium in macroeconomic markets of goods, money, labor and capital, as well as budgetary equilibrium taking into account government debt.
In macroeconomic theory, there is a known result [1] of the Nobel laureate R. Mundell, which was based on IS (Investment-Saving), LM (Liquidity preference-Money supply) and IS/LM models. R. Mundell proposed a tool for analysis of equilibrium conditions in the markets of goods, money, and capital. He also suggested an approach to the balance of payments stabilization (external equilibrium) by means of monetary policy and stabilization of internal equilibrium (on the goods market) by means of fiscal policy. The considered result does not take into account the conditions of the country's interaction within the regional customs union.
In [2] was proposed the evaluation approach for optimal values of economic policy instruments based on the econometric model of national economy which does not reflect equilibrium conditions in the macroeconomic markets of goods, money, labor, capital, and equilibrium of budget and operation of the country within the regional economic union.
In [3] there has been developed econometric model of small open economy, that does not take into account the requirements for national economy budget equilibrium considering accumulated government debt and was solved the problem of mathematical programming without constraints imposed on: accumulated government debt, state budget deficit, inflation rate. This paper aims to estimate the optimal values of economic policy instruments (by example of the Republic of Kazakhstan) taking into account the requirements of equilibrium in macroeconomic markets of goods, money, labor, capital and state budget taking into account government debt on the basis of econometric model of small open economy, interacting with countries of customs union (by example of one country) as well as with the rest of the world. Based on econometric model, which describes the equilibrium conditions in macroeconomic markets of goods, money, labor, capital and budgetary equilibrium taking into account government debt as well as constraints on: accumulated government debt, state budget deficit and inflation rate, the work proposes the approach to evaluate optimal values of economic policy within the framework of a small open economy (by example of the Republic of Kazakhstan), interacting with countries of regional customs union (composed of the Republic of Kazakhstan, Russian Federation, Belarus) as well as with the outside world.
ECONOMETRIC MODEL OF SMALL OPEN ECONOMY, OPERATING AS A PART OF A REGIONAL CUSTOMS UNION TAKING INTO ACCOUNT BUDGETARY EQUILIBRIUM AND GOVERNMENT DEBT
In this paper the model for small open economy [4] that describes equilibrium conditions in macroeconomic markets of goods, money, labor, capital is developed by including budgetary equilibrium, taking into account its interaction with customs union member-countries and the rest of the world. This model is presented by the following relations: Equilibrium in the goods market of the Republic of Kazakhstan is presented by the formula: , 
where -real cash balances in the Republic of Kazakhstan, in billions of tenge; -nominal money supply in the Republic of Kazakhstan (in billions of tenge), defined by the [5] .
Equilibrium in the labor market of the Republic of Kazakhstan:
,
where -nominal wage rate in the Republic of Kazakhstan, in thousands of tenge;
-marginal productivity of labor in the Republic of Kazakhstan; -real gross domestic product (GDP) in the republic of Kazakhstan, in billions of tenge; -number of employed people in the Republic of Kazakhstan, in thousands of persons.
Equilibrium in the capital market:
, Preliminary econometric analysis showed the possibility for evaluation of macroeconomic indicators of equilibrium conditions in macroeconomic markets , , , In series with quarterly data collection there are seasonal effects which are necessary for considering at determination of equilibrium values of economic indicators. Three classes of time-series models are commonly used to model seasonality -purely deterministic seasonal processes, stationary seasonal processes and integrated seasonal processes [6] . The special Hylleberg-Engle-Granger-Yoo (HEGY) [6] method which is intended to reveal presence of unit roots, both on annual, and on seasonal frequencies previously was applied to correct seasonal adjusting of time series. The seasonality type on the basis of which as appropriate a time series smoothes out as a result is defined.
According to the results of a check-up for stationarity and seasonal adjustment of time series regression functions of the following type Spurious regressions functions where corresponding seasonal adjusted time series are stationary with respect to the determined trend were checked by the Т-test [7] . Spurious regressions functions where seasonal adjusted time series were non-stationary were checked by the Engle-Granger cointegration test [8, 9] .
The model of small open economy (by example of the Republic of Kazakhstan) based on the equilibrium conditions in macroeconomic markets of goods, money, labor, capital, and equilibrium of budget (1) (2) (3) (4) (5) and based on the built regression functions (6) for year t and quarter j has the following form:
where Y BP -the function of null balance of payments (BP) of the Republic of Kazakhstan. Y BB -the function of null balance of budget (BB) of the Republic of Kazakhstan, for every lag variable and parameters , (from 1 till 4) in the case if , then .
The quality of the researched econometric model of the small open economy is assessed by the sustainability indicator [10] , which characterizes a change in the equilibrium solutions by small deviations of the input parameters used. If the sustainability indicator of the model takes a small value for a small deviation of input variables used, it is considered that the model is qualitative in the sense of stability [10] .
Assessment of sustainability indicators is made by the following algorithm: 1. Choose a vector of input factors: = { , , ,
Vector of values
with the help of generator of random values disturbs m times in the sphere with a radius of 1% and with a center-point . As a result m (m=100) random points of { , }, lying in the sphere, are being defined. 3. As a result of solving the system (7) Conducted by the authors the computing experiments show that deviations of equilibrium solutions up to 2% correspond to the deviations of input factors within 1%. This confirms the fact that the considered econometric model of small open economy is a qualitative model in sense of stability according to [10] .
MACROECONOMIC ANALYSIS OF NATIONAL ECONOMY INDICATORS BASED ON THE ECONOMETRIC MODEL OF A SMALL OPEN ECONOMY
In the process of macroeconomic analysis based on the econometric model of a small open economy equilibrium values of the main economic indicators are being assessed along with the way the tools of economic policy and a number of uncontrollable factors affect them.
By solving the system (7) We give a graphical interpretation of the obtained equilibrium solutions for the 4th quarter of 2011. Figure 1 shows the condition of general economic equilibrium, where the point of intersection IS-LM-BP corresponds to the general equilibrium in the markets of goods, money and labor at full employment and a zero balance of payments for the 4th quarter of 2011.
All combinations of gross domestic product and the rate of interest, other that equilibrium, represent the different types of non-equilibrium states. In Figure 1 The results of calculations for the 4th quarter of 2011 on the above algorithm are shown in Tables 2, 3 According to macroeconomic theory growth of money supply has the following impact on equilibrium solutions to the system (7): GDP, the price level, the national currency exchange rate must increase, interest rate -fall. Obtained in Table 2 results of money supply tool on equilibrium state of national economy in the 4th quarter of 2011 coincide with theoretical assumptions except for the national currency exchange rate. According to macroeconomic theory increase in government expenditures has the following impact on the equilibrium solutions of the system (7): GDP, the price level, the exchange rate and the interest rate must rise. Obtained in Table 3 results of influence government expenditures tool on the equilibrium state of the national economy in the 4th quarter of 2011 coincide with these theoretical assumptions except price level and interest rate. OPEN ECONOMY TAKING INTO ACCOUNT  THE  REQUIREMENTS  OF  ENSURING  EQUILIBRIUM IN THE MACROECONOMIC  MARKETS AND CONDITIONS OF CARRYING  OUT  THE  COORDINATED  MACROECONOMIC POLICY Based on the fact of dependence of the solution of algebraic equations on its the coefficients, we propose an approach to parametric control of national economy evolution taking into account the requirements for equilibrium on macroeconomic markets, which comes down to making recommendations based on the optimal values of economic tools in the form of solutions of mathematical programming based on the econometric model of a small open economy.
PARAMETRIC CONTROL OF A SMALL
Let us consider the possibility of estimating the optimal values of M and G tools of economic policy for each quarter of past period 2011Q1-2011Q4 for the given (or forecasted values for new tasks) values of the uncontrollable input parameters P oil , i W , P W , M RU , G RU and P RU within the framework of the model (7) (built on statistics for the quarters of the years 1994-2011) in sense of the maximum (or minimum) criterion:
Here = + -the function of total exports of goods, = + -the function of total imports of goods; parameter corresponding to considered year (below the problem of mathematical programming is solved for a case ); jparameter corresponding to the quarter of considering year t.
The stated estimate can be obtained by solving one of the following problems of mathematical programming. Problem 1. Based on the mathematical model (7) find values ( , , ) for the year , that provide maximum to the criterion (8) under the constraints:
and also under the conditions demanding coordination of macroeconomic policy in the future within development of the Customs union in Unified Economic Space and providing deficiency of the state budget aren't higher than 3 % of GDP, the government debt isn't higher than 50 % of GDP, a rate of inflation not exceeding more than on 5 percentage points a rate of inflation of the participating country of the Customs union with the smallest rise in prices:
Here and -accepted values of money supply and government expenditures for the quarter j of the year t; , , , -basic equilibrium solutions of the system (7) for the quarter j of the year t;
-prices level of the Customs union member country with the smallest rise in prices given for 1 quarter of 2000; optimal equilibrium solution of the system (7) for the 4 th quarter of the year t; , , , -solutions of the problem (8), (10) for the quarter j of the year t.
Problem 2. Based on the mathematical model (7) find values ( , , ) for the year , that provide minimum of the criterion (9) under the constraints (10) and (11) .
At the solution of a problem 1 two step-by-step algorithm of finding of optimum values of tools of economic policy was used. On the first step the problem (8) and (10) for 4 quarters of considered year was solved, and on the second step performance of conditions (11) was checked. Table 5 presents the results of the solution to the Problem 1 for the year 2011. In percentage it may give the following interpretation: change of the rather base equilibrium in 2011Q1 for 7.93%, in 2011Q2 for 7.92%, in 2011Q3 for 7.90%, in 2011Q4 for 7.73% and change of of rather base equilibrium in 2011Q1, 2011Q2, 2011Q3 for -8.11 %, and in 2011Q4 for -7.5 % will lead to increase in total exports from Kazakhstan rather base equilibrium in 2011Q1, 2011Q2, 2011Q3 and 2011Q4 for 3.29%, 3.27%, 2.85% and 2.42% respectively that gives increase in the total annual exports from Kazakhstan rather base equilibrium for 2.95%. Basic and optimal values of economic indicators for 2010 where optimal values of tools of economic policy lead to increase in the total annual exports from Kazakhstan rather base equilibrium for 3.2% are similarly received. The problem 2 is solved similarly.
The proposed approach to the parametric control of national economy evolution lies in realization of the following algorithm: Below we present two examples to illustration of the proposed approach of parametric control of the national economy evolution. Example 1.
1. Let the model of a small open economy, described by system (7), be a mathematical model selected on the basis of assessment of sustainability indicators (less than 2%); 2. As a statement of the optimization problem for the model of a small open economy we take the statement of the problem 1; 3. Let the period of recommendations about economic policy will be 2012Q1-2012Q4. As there is a statistics till 2012Q3 inclusive, for the period 2012Q1-2012Q3 indicator in a condition (11) accepts the actual values, and on 2012Q4 it accepts the forecasted value. Table 6 presents actual and forecasted values of uncontrollable factors for 2012Q1-2012Q4. Table 7 presents optimal values of the tools of state policy for 2012Q1-2012Q4 for criteria (8); obtained on the basis of the VECM (Vector Error Correction Models) [9] . Forecasted values of uncontrollable factors P W , M RU and P RU on 2013Q1-2013Q4 obtained on the basis of the ARIMA. Table 8 presents forecasted values of uncontrollable factors for 2013Q1-2013Q4. 
